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WATER ESOUPCES I!\: THE? GOOSE CFEEK-ROCK CR3EI.i BASIKS, 

IDAHO, NDJADA A N C  L!M 

Agricultural development of most of t h e  lowlands i n  t he  Goose Creek- 

Rock Creek basins, which a re  inostly i n  soutinern Idaho, has been accomplished 

lasing ground. ar,d surface water f o r  i r r i ga t ion .  In some areas ,  t he  use of 

ground water has caused water levels  i n  wells t o  decline s igrdf ican t ly  and 

there  i s  mrked interference between wells.  A s  a r e su l t ,  t he  Idaho Depart- 

ment of Reelaxation has r e s t r i c t ed  the  fbr ther  development of gmmd water 

pending an evaluation of the  water resources of t he  basins.  

Rocks of pre-Tertiary age, consis t ing of limestone, qua r t z i t e ,  shale ,  

sandstone, granite, and metamorphosed sediments, crop out i n  t he  h i l l s  and 

mountains foming  the headwater areas of the  Goose Creek-Rock Creek basins 

The limestone and associated rocks y ie ld  large supplies of water t o  i r r i g a t i o n  

wells along a f au l t  zone at t he  northeastern edge of t he  Rock Creek H i l l s .  

Elsewhere the rocks of pre-Tertiary age a re  not lmown t o  y ie ld  large supplies 

t o  wells. 

m e  Idavada Volcanics of Pliocene age, consist ing of welded ash flows 

and tu f f s  of rhyoLitic and l a t i t i c  conposition, with interbedded clay,  s i l t ,  

sand and gravel, blan!!et the  iiock Creek H i l l s  and a r e  an important aquifer  

beneath the lowland. Jo in t s  and f a u l t  zones i n  t he  welded t u f f s  and flows, 

coarse-grained ash beds, sand, m d  gravel,  y l e ld  s.mll  t o  mdera te ly  large 

quant i t i es  of a r tes ian  water t o  i r r i g a t i o n  wel ls .  

V I I  



Basalt of the Smke Rlver Group of Holocene and Pleistocene age under- 

l i e s  much of  t h e  lmriand and i s  one of the more Important aquifers i n  the 

area.  It y i e l d s  small t o  large avounts of water t o  i r r i g a t i o n  wells.  Ground 

water occurs ir. j o b % ,  flows, and i n  cindery and rubbly zones between flows. 

The water is mostly under water-table conditions. 

A l i u ~ v i ~ ~  of Eolocene t o  Pleistocene age, cons is t ing  of clay, s i l t ,  sand, 

and gravel, y ie lds  small t o  noderate supplies of water t o  i r r i g a t i o n  wells 

from below t h e  water t ab le  and from loca l  perched water bodies.  

Recharge t o  aquifers from precipi ta t ion on the area i s  estimated t o  aver- 

age 94,000 ac re  f ee t  mnual ly ,  Recharge -*om percolat ion of Snake River water 

used fo r  i r r i g a t i o n  i s  e s t i m t e d  t o  average 345,000 acre-feet  annually. The 

annual recharge i s  dis t r ibuted t o  the water-bearing forrmtions as follows: 

Idavada VolemZcs ard. older  rocks, 64,000 acre-feet ; b a s a l t ,  330,000 acre-feet ; 

and a l l u v i a l  deposits, 45,000 acre-feet. 

In tne  O a k l e j i  subarea, where the  average annual withdrawal r a t e  i s  about 

25,000 acre-feet, many i r r i g a t i o n  wells produce from a l l u v i a l  deposits and 

a few basal t  flows. ik.ter levels  in wells declined 1 t o  2 f e e t  per  year dur- 

ing the  period 1958-63 but,  local ly ,  declines have been as m c h  as 5 f e e t  

per year. WE ef fec ts  of ~wiijitndrawals from the  underlying Idavada Volcanics 

a r e  not horn. 

Spame water-level da ta  i n  tine Golden Valley subarea  indicate  l i t t l e  

net change i n  :water-levels from 1963 t o  1966 as a r e s u l t  of an average annual 

withdrawal of abo?;t 5,OOC awe-feet .  loca l ly  there  have been both declines 

and r i s e s  i n  the water levels .  

In  the aig Cedar-3uckhorn subarea, where mnwl withdrawals average 15,000 

acre-feet, intensive development of tne  limestone a q u i f e r  Tor i r r i g a t i o n  water 



has caused water-ie-vels t o  decline a t  "ir average ra te  of 22 feet per year for 

t i e  period 1960-66. 

Average annual withdrmals of 30,000 acre-Feet of ground water frm 

basalt and alluvial aquifers in the Mxtaug!! subarea caused viater levels t o  

decline a f w  t o  a few tens of feet from 1952 ts  1961, a f ie r  which there w a s  

some recovery. Although, generally, s t a t i c  water-level declines have not been 

large, plumping levels have declined pmgressiveiy in practically every well. 

In the APcesia~ C l t y  subarea, awual withdrawals f'rom the Idavada Vol- 

cancics averaging 30,000 acre-feet have lowered water levels from above land 

surface to  150 Feet beiov: land su.rface locally. The lwgest  area of decline 

has been a t  Artesian Clty where water levels Seclined 110 feet during 1952-66. 

A t  some places i n  th is  subarea, interference between pmping wells i s  large. 

The s m l l  average anrlai quantities of water withdrawn for irr igation 

i n  the Basin subarea (760 acre-feet! have not caused a significant change i n  

water ievels . 
Gene~aiiy, water used for irr igation in the Goose Creek-Rock Creek basin 

has a low sodi l~i  hazard. However, some pound water has a medim t o  high 

sal ini ty hazard and water from the Snake River has a medium salini ty hazard. 



The area covered by this report encompasses the basins of Goose Creek, 

Dry Cxek, and most of Rock Creek wnich are mostly in eastern Twin Falls and 

western Cassia Counties in southern Idaho. All of the approximately 630 

square r.niles of almost fiat to gently rolliri plain, extending from 60 to 20 

miles south of the Snake River, and 1,000 square riles of mountainous terrain 

drain to the Snake Mver. Part of the mo~ntainous terrain is in northeastern 

Nevada and nortfiwestern Utah (fig. 1). The econom of the lowland is based 

on irrigation, agriculture, i5od processing, and livestock raising. The 

limited supply of surface water available has been used for irrigation for 

. m y  years and is practically ail appropriated. For this reason, some irri- 

gable larid still rerains iindeveloped, although large tracts of land have been 

developed with gromd water since 1947. The growing use of ground water has 

caused water levels in welis to decline and has resulted locally in marked 

interference between wells. Pending ar. evaluation of the water resources, 

the Idaho Department of Reclamation ceased issuing permits for new irrigation 

wells on January 16, L962. 

Tbe purposes of this report are to (1) describe the water-bearing form- 

ations and delineate their areal extent insofar as available well logs pennit; 

(2) estirrate the amount and disposition of precipitation as surface runoff 

and gounci-water recharge; (3) describe the extent of ground-water deveiop- 

ment ir, the area; ( )  smmrize ground-water -withdrawals ; and (5) s1marize 

the effects of those withdrawals on water levels. 

The investigation of the water resources in the Rock Creek basin was 

begun in 1961 by the U. S. Geological Survey in cooperation with the Idaho 

Department of Reclamationa The investigation was expanded in 1963 to include 
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Figure 1.-location of report area. 



the  Goose Creek basi- at t he  request of the  Idaho Department of Reclamtion 

cecause water leiiels a l so  were declining i n  t h a t  par t  of t he  area .  

The ~ w h o l e h e ~ t e d  cooperation of well o-mers, well  d r i l l e r s ,  p q  com- 

pamies, ard power suppliers,  who k~ished! ass is tance i n  obtaining da ta  and 

measurements, i s  ga te i fu l ly  achowledged. Special  acknovjledgement is made 

t o  Tomy Thompson of the  Layne-Bowler Pmp Company f o r  records of pw.ping 

eqdipment i n s t a l l e d  i n  wells  and t o  the  Idaho Power Company f o r  power-consump- 

t i o n  data.  The U. S. S o i l  Conservation Service, Bureau of Land Mmagement, 

and Forest Service R;rr-ished a e r i a l  photographs. Boley, Henry, and Weach 

I k i l l i n g  Co., Mack Gray Dr i l l ing  Co., and the  Johnston P q  Cowany furnished 

valuable ass is tance i n  completion of the  f i e l d  wcrk. 

I n  addi t ion,  much information of lralue was gaineSi from records of e a r l i e r  

geologic hydrologic s tud ies  of tine a rea ,  especial ly  those of Piper (1923), 

Anderson (1931), Steams,  Crw-dall, and Steward (1938), Crosthwdte (1957), 

and b - d o r f f ,  Crostmraite, and Kilburn (1964). Basis da t a  on wells  and 

d r i l l e r s t  logs of wells  were compiled by West and Fader (1952) and Kower (1953) 

&published da ta  col lected by S.  W .  West of the  Geological Survey have been 

used extensively i n  preparation of t he  present repor t .  

Well Numbering System 

me wel i -nurer ing  system used i n  Idaho by the  U. S. Geological Survey 

indicates the  locat ion of wells within the  o f f i c i a l  r e c t a q p l a r  subdivisions 

of the  public lands, with reference t o  the  Boise base l i n e  and meridian. The 

f i r s t  two segments of a njmber designate t he  t omsh ip  arid range* The third 

sement gives the  sec t ion  number and i s  followed by two l e t t e r s  and a numeral, 

which indicate  the  quar te r  s e c t i m ,  t he  40-acre t r a c t ,  and the  s e r i a l  number 



of t he  well  within the t r a c t .  Quarter sections a r e  l e t t e r e d  a, b ,  c ,  and d 

i n  comtercloclcwise order, from the northeast quar ter  o f  each sect ion ( f ig .  2 ) .  

Within tine quar te r  sections,  40-acre t r a c t s  a r e  l e t t e r e d  i n  the  sane manner. 

This, well 12s-22E-6bb: i s  i n  the  M4 1 1 4  Nd l/4 See. 6, Tkp. 1 2 4 ,  Rge. 22-E., 

and i s  the first well v"lsited i n  t ha t  t r a c t .  Springs are nube red  i n  t he  

same rranner as wells, but a cap i t a l  l e t t e r  "St' i s  i n s e r t e d  before t he  l a s t  

numeral thus ly :  l4S-22E-27ddSl, 

Climate 

The a rea  is sen&wid with moderately cold winters and hot surruners. 

Average annual precipi ta t ion ranges from about 9 inches on the lowlands t o  

more than 30 inches on the Albion Range. Much of the  p r e c i p i t a t i o n  falls 

as snow i n  t he  winter whereas t he  s m e r s  are r e l a t i v e l y  dry.  Tables 1 and 

2 sunsnarize precipi ta t ion and temperature records a t  s e l e c t e d  Weather Bureau 

and snow-course s ta t ions  i n  and near the  report  area.  

Zvaporation data  nave been col lected a t  Mllner Cam f o r  t he  period 

1927-28, 1931-35, 1937-43 and a t  Minidoka Dam (on the Snake River 20 miles 

northeast  of Burley) f o r  the  period 1949-61 (U. S. Weather Bureau, Annual 

S m a r i e s  of C lka to log lca l  Data). Evaporation fPom t h e  Weather Bureau 

land pan a t  Ydnidoka Dam averaged about 56.6 inches d u r i n g  the  period May- 

October for the years 1949-61. According t o  Kohler, Nordenson, and Baker 

(1959, p i .  2) average mnual  lake evaporation i n  the  r e p o r t  area  is about 

38 inches. 



Figure 2.-Diagram showing well-numbering system. 

(Using well 12s-22E-6bbl) 



Table 1. --Mean -ua1 precipi ta t ion and teiriperature at se l ec t ed  s t a t ions  

(mom recoxis of the U .  S. Weather Bureau through 1964) 

Years of Precipitation Pears of Terperature Alti tude 
Stat ion record (inches) record (PI ( f e e t )  

Burley 24 8.61 24 49.6 4,180 

Oakley 61 10.08 62 48.7 4,600 

%in Fa l l s  2 NE 59 8.74 57 49.6 3,770 

Twin Fa l l s  3 SE 40 8.78 35 48.9 3,765 

Table 2.--Y!ean annual water contents of snow a t  se lec ted  snow courses 

(From records of So i l  Conservation Service, U. S .  B p t .  of 

Agriculture through 1964) 

Average water 
Years of content on A p r i l  1 Alti tude 

Snow course record (inches ) ( f e e t )  

Badger Gulch 18 13.5 6,660 

Bostet ter  Ranger Stat ion 2 9 16.3 7,500 

~ o y  ~ c o u t  Caw 17 14.9 7,600 

Deadline 11 21.6 6,900 

Howell Canyon 15 32.8 8,000 

Magic KOW-tain 22 19.2 6,700 



Landforms and Drainage 

Tne Goose Creek-Rock Creek basins are southern t r ibu ta r i e s  o f t h e  

Snake River i n  south-central Idaho. A plain o r  lowland rakes up the north- 

ern par t s  of these basins and i s  a generally f l a t  surface on which broad 

volcanic domes, called "buttes", r i s e  t o  a mximm height of 350 feet  above 

the plain.  The lowland i s  bounded on the southeast by the  Albion Range 

which r i s e s  t o  an a l t i tude  of 10,335 fee t  and on the  southwest by the Rock 

Creek H i l l s  which r i s e  t o  an a l t i t ude  of about 8,400 fee t .  Alluvial fans 

a re  well  developed along the  eastern s ide  of the  lowlarid adjacent t o  the 

Albion Range, but they are  not prominent features i n  the  southern and south- 

western par t s  of the lowland. The lowland slopes northward f'rom an a l t i t u d e  

of about 4,600 fee t  at OOakley a t  4,150 fee t  at Burley and t o  about 4,100 

feet  a t  Murtaugq. Generally, the  lowland l i e s  within the  outcrop pa t te rn  

of a l l u v i u ~  and basal t  ( f i g .  3) . 
Southeast of Oakley is Middle (South) Mountzin which l i e s  m s t l y  i n  

Idaho. I n  Nevada and Utah, Gollyer Mountain, Bald Mountain, and the Goose 

Creek Mountains form the drainage divides bordering the Goose Creek basin.  

Tne largest  strem is  the  Snake River which flows along the  northern 

edge of the  area. However, it receives no d i r ec t  m o f f  f'rorn prec ip i ta t ion  

i n  the  area except during some periods of high flow i n  Rock and Dry Creeks. 

The next largest perennial strearl i s  Goose Creek which r i s e s  on the southern 

slopes of the Pock Creek H i l l s ,  flovrs southward i n t o  Nevada, eastward i n t o  

Utaln, and tben northward in to  Idaho. Rock C ~ e k  drains the northern p a r t  

of the Rock Creek H i l l s  and i s  the  t h i r d  la rges t  stream. Except f o r  the  

reach of Goose Creek i n  Nevada and U t a h ,  a l l  streams flow i n  deep canyons o r  

narrow valleys i n  the  mountains. Because much of the  flo~w of the  streams 



F I G U R E  3.--Geologic mop of the Goose Creek-Rock Creek basins, idoho,  Nevada, and Utah. 
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r i s i n g  i n  the  G o s e  Creek-Rcck Creek basins is  used f o r  i r r i ga t i on ,  few 

s t r e a m  carry  water 'or m y  great  distance across t he  lowland except under 

ram conditions of heavy snomel t  o r  in tense r a i n f a l l .  

Tne geologic materials  uriderlying the  Goose Creek-Rock Creek basins 

include many rock types such as limestone, qua r t z i t e ,  shale ,  sandstone, gran- 

i t e ,  metan-orphosed sedimentary rocks, r hyo l i t i c  volcanic flows and welded 

t u f f s ,  ash,  punice, ba sa l t i c  ii;?lcanic rocks, c lay ,  s i l t ,  sand, and g a v e l .  In 

general, basa l t  and gravel are  highly permeable whereas t he  metamorphosed sedi- 

mentary rocks, g ran i te ,  shale ,  s i l t ,  and clay a r e  nearly impermeable. The o ther  

rock types range frm very permeable t o  r e l a t i ve iy  impermeable. The areal dis-  

t r i bu t ion  of the  geologic w i t s  i s  showfl i n  figure 3, and t h e i r  descr ipt ion and 

water-bearing cha rac t e r i s t i c s  are s m a r i z e d  i n  t a b l e  3. The areal extent o f  

t he  sa tura ted  rocks i n  t he  lowlanr: i s  show on f igures  4, 5, and 6. Figure 7 

shows the  approximte known a r e a l  extent of t he  limestone aqui fe r  i n  t h e  Buck- 

horn-Big Cedar par t  of t he  Rock Creek H i l l s .  

HYDROLOGIC SETTING 

Part of the  prec ip i ta t ion  t h a t  falls on the  Goose Creek-Rock Creek 

area  runs o f f  i n  streams, part i n f i l t r a t e s ,  and pa r t  evapotranspires. 

The rimoff i n  t he  upper par t  of t h e  Goose Creek basin i s  s to red  i n  t h e  

Oakley Reservoir f o r  i r r i g a t i o n  use i n  t he  d c i n i t y  o f  Oakley. The water 

discharged by the  smller streams such as Birch, Cottonwood, an6 Willow 

Creeks i s  used f o r  i r r i g a t i o n  of small t r a c t s  of land. About half  the  flow 

of both Rock and Dry Creeks i s  diver ted f o r  i r r i g a t i o n  and the  r eminde r  





Figure 4.-The approximate areal extent of the Idavada Volcanics aquifer i n  the lowland. The aquifer 

probably extends north of the area shown on the mp but has not been identified 51 well logs. 









flows out of the project area. Sore of the discharge of McMullen Creek is 

conveyed by canal oat of the  area fo r  i r r iga t ion  use elsewhere and a par t  

leaves the =ea as surface flow; very l i t t l e  14cMullen Creek water i s  used 

i n  the area of study. Water from the Snake River i s  diverted t o  the Burley 

I r r iga t ion  Di s t r i c t ,  the  Milner Low Eft aqd the 'Twin Fa l l s  South Side 

Projects.  

The greatest  mount of recharge from prec ip i ta t ion  occurs i n  the  

mountains where prec ip i ta t ion  ra tes  are hi&. L i t t l e  recharge from pre- 

c ip i ta t ion  occurs i n  the 1o~w:and because prec ip i ta t ion  r a t e s  a r e  usually 

low and evapotranspiration r a t e s  a re  high. Water i n f i l t r a t e s  the  rocks i n  

the muntains and moves downhill t h r o w  the  rccks toward the  lowlmd. 

Some water i s  dscharged by springs and seeps i n  stream channels, thus sus- 

ta ining streamflow af ter  snowmelt o r  neavy ra ins  cease. The reminder  

mves i n t o  the  aquifers beneath the lowland. Some of the prec ip i ta t ion  t h a t  

f a l l s  on the 3ock Creek H i l l s  enters  t h e  Idavada Volcanics, other  rocks of 

Tertiary age, the  pre-Tertiary rocks, and moves underground t o  the low- 

lands where the water is under weak ar tes ian  pressure. Som of the  water 

i n  the artesian system leaks upward i n t o  the  basa l t  and a l l u v i a l  deposits.  

I n f i l t r a t i o n  on the  Albion 3mge and Ykddle (South) Mountain i s  comparable 

i n  mode of occurrence t o  t h a t  on the  Rock Creek H i l l s  except t ha t  there  i s  

a s m l l e r  area of Idavada Volctiecs and re la ted  rocks t o  accept d i rec t  in- 

f i l t r a t i o n  of prec ip i ta t ion .  

Seepage losses from streams contribute t o  ground-water recharge, 

par t icular ly  i n  t h e i r  lower mountainous reaches and a f t e r  the  streams emerge 

from the mountains where they flow over highly permeable a l l u v i a l  deposits.  

Late s u r r  and autum streamflow i s  e a g e r  because the aquifers  feeding 



the  streams in tine muntainous reaches become depleted and the  a l luv ia l  de- 

pos i t s  i n  t h e  lowland absorb the  streamflow. 

Seepage losses from canals and percolation from Melds i n  the v ic in i ty  

of Oakley recharge tine a l luv ia l  deposits beneath t h e  i r r i g a t e d  land. Water 

derived from canal and f i e l d  losses i n  the Burley I r r i g a t i o n  Di s t r i c t  re- 

charges an underlying a l luv ia l  deposit t ha t  contains a few intercalated ba- 

salt flows. The water i n  t h i s  aquifer i s  perched above the main water 

tab le .  Some water i n  the perched aquifer discharges t o  drains and t o  the  

Snake River, but the  bulk of the  water recharges the  m i n  water t ab le  i n  

the basal t .  Seepage losses i n  the F i lner  Low Lift and M n  Fal l s  South Side 

Projects recharge the  basal t  aquifer and the  a l l u v i a l  deposits underlying 

the  project areas.  Some of the water i n  the  basa l t  aqu i f e r  discharges t o  

the  Snake m v e r  below Milner Dam and some moves through the  aquifer t o  the  

north s ide of the  r ive r .  

AVAILABILITY OF WATER 

Surface Water 

A l l  the  flow of Goose and '"rapper Creeks and p a r t  of the flow of 

Birch Creek is stored i n  the Oakley Reservoir. The average annual surface- 

water yield is estimated t o  be 50,000 acre-feet including ungaged inflow. 

Rock, Dry, and McMullen Creeks yield an estimated 32,000 acre-feet annually, 

of which about ha l f  leaves the  area. A po ten t ia l  r e s e r v o i r  s i t e  on Rock 

Creek could s tore  as mch a s  6,000 acre-feet of winter  and spring m o f f  

( U .  S. Bureau of Reclamation, 1947, p. i27). No r e s e r v o i r  s i t e s  on other  

streams i? the area have been investigated,  and it is  doubtful i f  any 



economical reservoir s i t es  are available. Piiuch of the floodflows and a l l  

the low flow of t i e  smaller s t rems that reaches the lowland i s  used for 

irr igation.  It i s  not practical t o  use a l l  the floodflow, and the unused 

water seeps into the grmnd. 

?me amount of stremflow available from the small s tream i s  not 

known. Long-term s t remf lo~~r  records are available for Goose, Dapper, and 

Rock Creek, but only short-term and iriiscellaneous measurements have been 

made on some of t i e  smaller s t rems.  Some of the estivates mde in  the 

fouowing section are based on sparse data and for th is  reason no attempt 

was made t o  correlate the fragrientary records of small s tream with the 

long-term records of the large streams. 

Water i n  the Snake River i s  not considered indigenous t o  the report 

area. However, the Snake Xver water i s  a factor i n  the ground-water supply 

and that factor i s  discussed in  a l a te r  section. 

Ground Water 

Ground water also i s  an important source of irr igation water. One 

of the objectives of th is  report i s  t o  p-ovide an estimate of the amount 

of ground-water recharge derived from precipitation and inf i l t ra t ion of 

surface water. To do ttnis i t  i s  first necessary t o  determine the water yield 

of the basin. Water yield i s  precioitation minus the suv of evaporation plus 

transpiration by native vegetation. By subtracting surface-water ruvoff and 

evapotranspiration by crops that are irrigated wit'n surface water ifrom water 

yield, a value assumed t o  be gromd-water recharge i s  obtained. 

Evapotranspiration and water yield are dependent upon both precipita- 

tion and teqerati ire,  so before ei ther evapotranspiration or water yield can 



be evaluated estimates must be made of both prec ip i ta t ion  temperature. 

Long-term precipitation data a re  available only from precipi ta t ion 

s ta t ions  at Oakley, B-wleg, and Twin Fal ls ,  and from f i v e  snow-course s ta t ions  

in the  Rock Creek H i l l s ,  an6 one sno-w-course s t a t ion  i n  the  Albion Range. 

Short-term precipi ta t ion records a re  a l so  available f o r  s ta t ions  at Alrno, at 

Bostetter ranger s t a t ion  i n  the Rock Creek H i l l s ,  at Yne Vipont Wine on 

Middle Mountain, and at two locations high i n  the  Albion Range. 

A generalized isohyetal  map of the Goose Creek-Rock Creek area was 

constructed using the  available precipi ta t ion and snow-course data  from s i t e s  

within and adjacent t o  the area of study . No prec ip i t a t ion  data were avail-  

able f o r  large par t s  of  the Goose Creek basin; thus,  t h e  t o t a l  volume of 

precipi ta t ion is poorly h.om anci the  par t  of  t h i s  volume tha t  i s  evapotran- 

spired and the  part  t ha t  becomes pound-water recharge i s  even l e s s  well 

known. 

The scarci ty  of temperature data within the  study area  was not con- 

sidered a serious problem. Temperatures were assmed t o  decline with 

a l t i t ude  at the same lapse r a t e ,  1 . 7 e 0 C  (3.2OF) per 1,000 f e e t ,  selected by 

Nace and others (1961). The temperatures thus derived w e r e  used i n  computing 

potent ial  evapotranspiration. 

Potential  evapotranspiration was e s t i m t e d  f o r  many points within the  

study w e a  using the  method proposed by Yhornthwalte (19%).  !These potential-  

evapotranspiration f i ~ r e s  Eire not presented i n  t h i s  r epor t  but were used 

i n  t'ne computation of water yields as discussed below. 

To offset  the lack of detai led data,  a technique used i n  the  Raft River 

basin by Nace and others (1961) f o r  estimating water y i e l d s  w a s  applied i n  

the  Goose Creek-Rock Creek &-a. This method was modified, somewhat, t o  



allow f o r  the e f fec ts  of s o i l  depth and texture on y ie ld .  Nace and other 

(1961) presented i n  t h e i r  f igure 8, an average curve re la t ing  the r a t io s  

of R : i  t o  those of P:L; where R i s  annual water yield,  L i s  annual potent ial  

evapotranspiration and P is annual precipitation. Points representing most 

basins do not l i e  on t h i s  l ine.  I n  general, t he  points representing basins 

having a shallow, coarse-textured s o i l  cover l i e  t o  the  l e f t  of the  average 

l ine ,  while those with deep, Mne-textured s o i l s  l i e  t o  the right. Wo ad- 

d i t iona l  curves were drawn ( f ig .  8) t o  represent areas of low and high 

water-holding capacity, or  respectively, areas of high and low water yields.  

Yield values were comguted f o r  m y  points within the study area using the 

curves in fiigure 8 i n  conjunction with estimates of precipi ta t ion and poten- 

t ial  evapotranspiration. In  computing these yields it w a s  assumed tha t  the 

Rock Creek, Albion, and Middle (South) Mountain ranges were areas of low 

moisture-holding capacity while the  plains north of Oakley were assumed t o  

have high moisture-retention capabili ty.  The remaining foo th i l l s  and upland 

areas in tne  southern end of the  Goose Creek basin were assumed t o  have s o i l s  

with average water holding capacities.  

Precipitation i n  the Goose Creek-Rock Creek area i s  dependent upon 

exposure as well as a l t i tude ,  so  curves of elevation water yield could not 

be used as they were i n  Raft H v e r  basin by Nace and others (1961). In- 

stead, water-yield values were computed f o r  m y  selected points arid 

water-yield contours were then f i t t e d  using a l t i t ude  contours as basic 

guideiines . 
The Goose Creek-Rock Creek basins were divided i n t o  four par t s  ( f i g .  9) 

t o  f a c i l i t a t e  estimates of water y ie ld  of the  basins and of recharge t o  the 

different aquifers. 
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Figure e.--Fielation of annual water yield t o  prec ip i ta t ion  and potential  

evapotranspiration. 
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Zie following s u m v i z e s  the  average annuhl water y ie ld  i n  t he  4 par t s  

of the  basins:  'Upper Goose Creek - 68,000 acre-feet ,  Lower Goose Creek - 
22,000 acre-feet, Rock Creek-Dry Creek - 43,000 acre-feet ,  arid Sasin - 7,000 

acre-feet. The t o t a l  average annual water y ie ld  f o r  t h e  Goose Creek-Rock 

Creek basins is 140,000 acre-feet . 
I n  order t o  assess the  amount of ground-water recharged, the  above 

water-yield values were adjusted f o r  surface-water d i spos i t ion  and evapo- 

t ransp i ra t ion  by crops i r r i g a t e d  with surface water. For exmple ,  about 

2,700 acres i s  i r r i ga t ed  i n  the  Goose Creek basin above t h e  OdKieg reservoir .  

Asswing 1.8 acre-feet per  acre evapotranspiration, t h e  water y ie ld  i s  re- 

duced by 5,000 acre-feet (rounded). Also, an average of  50,000 acre-feet 

per  year i s  discharged from Oakley Reservoir and Birch Creek f o r  i r r i g a t i o n  

i n  t he  lower Goose Creek p a r t  of the  basin. Thus t h e  water y i e ld  mst be 

reduced by 55,000 acre-feet t o  obtain a value f o r  ground-water recharge i n  

t h e  upper Goose Creek basin south of Oakley. 

The following adjustments were rrade f o r  t h e  lo~wer Goose Creek a re :  

(1) of t he  50,000 acre-feet of water derived .from t h e  Oakley Reservoir, and 

Birch Creek f o r  use i n  the  lower Goose Creek area,  24,000 acre-feet i s  evapo- 

t ranspired by crops while 26,000 acre-feet percolates  t o  the  water t ab l e  

as ground-water recharge; (2)  about 2,000 acre-feet o f  water enters  the  

Lower Goose Creek area as grou-ia-Twater dischwge from t h e  Basin area and 

13,000 acre-feet as ground-water underflow from t h e  upper Goose Creek area;  

and, (3 )  about 5,003 acre-feet of l iater i s  evapotrm-spired by crops irri- 

gated from miscella-ieous small streams i n  t he  Lower Goose Creek area. I n  

s u m y ,  t h i s  r e su l t s  i n  an addi t ional  36,000 acre-feet  of water avai lable  

f o r  ground-biater recharge. 



Adjustments i n  the  Rock Creek-llry Creek a rea  were made thusly:  9,000 

acre-feet  of surface water i s  evapotranspired by crops and 13,000 acre-feet 

runs out of the  area f o r  a net  reduction of 22,000 acre-feet. 

The a d j u s t ~ n t  f o r  t h e  Basin is a reduction of 5,000 acre-feet due t o  

evapotranspiration by crops. A few hun&ed acre-feet of surface water flow 

out of Basin i s  a r b i t r a r i l y  included i n  t h i s  evapotranspiration f i g w e .  

The water y ie ld  values given previously can now be adjusted t o  show e s t i -  

m t e s  of ground-water =charge thus:  Upper Goose Creek - 13,000 acre-feet ,  

Lower Goose Creek - 58,000 acre-feet, Rock Creek-Dry Creek - 2i,000 acre-feet ,  

and Basin - 2,000 acre-feet .  The t o t a l  quantity of p rec ip i ta t ion  recharged 

t o  the  Goose Creek-Rock Creek basins annually is,  therefore ,  94,000 acre-feet  . 
Table 4 s m r i z e s  t ne  estimated water y ie ld  of t he  report  area. 

Table 4 . - - S m  of estimated water y i e ld  i n  the  Goose Creek-Rock Creek 

basins.  

Upper Goose hwer Goose Rock C r . -  
Creek Creek Basin Dry Creek Total 

Approx. area  (acres)  
Ann. water y ie ld  (ac-fY) 
Water y ie ld  ( inches) 

Adjustments (ac-ft)  
Evapotranspiration by 

crops 

Underflow from upstream 
areas : 

Upper Goose Creek 
Basin 

Surface water outflow 

Recharge fl-om surface 
water i r r i g a t i o n  

Available f o r  ground-water 
recharge (acre-feet)  



Piis method of e s t b a t i n g  ground-water recharge should be used with 

caution because of the sparse and incomplete data used t o  r m ~ e  the  estimate. 

This and similar mthods of derivixg ground-water recharge by subtracting 

evapotranspiration arid surface-water outfio~d il-om p rec ip i t a t ion  can r e su l t  

i n  large e r rors .  The estimates derived i n  t n i s  report  should be regaxled 

as preliminary and subject t o  revision when more and b e t t e r  da ta  are  avail-  

able. Without belaboring nLrther the  inadequacy of t h e  data ,  i t  should. be 

pointed out t h a t  the water-bearing formations are  capable of accepting and 

and transmitt ing the  estimated quant i t ies  of ground-water recharge. 

Recharge derived from Snake River water used i n  t h e  Burley I r r iga t ion  

Di s t r i c t ,  Milner Low Lift, and Twin Fa i l s  South Side Pro jec ts  w a s  coquted  

by subtracting a c o n s q t i v e  use of 1.8 acre-feet per  a c r e  i r r i g a t e d  Emm 

average annual ave r s ions ,  and allowing 15, 5, and 10 percent,  respectively,  

f o r  the surface-water waste and drainage water t h a t  retms t o  t h e  r ive r .  

Because only a smll par t  of the  Twin Fa l l s  South Side Project  i s  i n  the  

study area, only a par t  of the  water supply of the  p ro jec t  i s  considered 

i n  e s t i m t i n g  ground-water recharge. Different percentages were used f o r  

the  following reasons. The Burley I r r iga t ion  Di s t r i c t  i s  the  only one t h a t  

has drain ditches t o  a l l ev ia t e  a drainage problem. %us, 2 large percentage 

of the unused water supply returns t o  the  r ive r .  The PtLlner Low Ljft Pro- 

j ec t  is s i tua ted  so  tha t  l i t t l e  of the  water can r e tu rn  t o  the  r ive r ,  and 

it has no drenage  problem of consequence. The %?in F a i l s  South Side Pro- 

jec t  has no s ignif icant  drainage problem i n  tine area o f  study except along 

Rock Creek where few i f  awl e ra ins  ex i s t .  However, because of t h e  proxi- 

n i t y  o f t h e  carrial t o  the r i v e r ,  waste water il-om i r r i g a t e d  reaai ly  

returns t o  the r iver .  Seepage masurements ~ a d e  i n  1912 on t h e  Twin Falls 



South Side Cand from Vilner t o  the Low Line Canal diversion (including t h a t  

par t  of the  system occupieci by Kwtau& Lake) showed a lo s s  of as  nuch as 

519 cfs  (cubic fee t  per second) (D. H .  Barks, in Wing, 1915). The mmager of 

the  canal company reported tha t  the loss  i s  now about 250 cfs  at f u l l  canal 

stage (Alfred Peters,  o ra l  comunlcation, Jammy 1 4 ,  1965) and t h i s  l o s s  

i s  included i n  the computations. Water i n  excess of evapotranspiration and 

re turn  flow t o  the r ive r  i n  the three  projects i s  assumed t o  be ground-water 

recharge. The following amounts of ground-water recharge resu l t ing  from use 

of Snake River water were computed f o r  t h e  three projects :  

Burley I r r iga t ion  Di s t r i c t  180,000 acre-feet 

Milner Low Lift Project 35,000 acre-feet 

Thin Fa l l s  South Side ?rode& 130,000 acre-feet 

Total 345,000 acre-feet 

While the quantity of recharge from these three projects  is la rge ,  much 

of the  water moves t o  the  Snake Plain aquifer and Snake iiiver and i s  avai l -  

able for  use only i n  o r  near the  project  areas.  

Recognizing t h a t  only cmde approximations can be made, the ground- 

water recharge i s  apportioned t o  the various aquifers i n  t h e  following m7- 

ner. A l l  recharge i n  the upper Goose Creek par t  of the  area i s  assumed t o  

be t o  the Idavada Volcanics and older  rocks. I n  the  lower Goose Creek p m t  

of the area,  a la rger  pa* of the  ground-water y ie ld  from g rec ip i t a t ion  re- 

charges the Idavacia Volcanics a?d older  rocks than recharges the a l l u v i a l  

deposits because of the higher r a t e  of prec ip i ta t ion  i n  tne  mountains. On 

the other hand, prac t ica l ly  a l l  the  recharge derived from i r r i g a t i o n  water 

from Oakley Reservoir enters  the a l l u v i a l  deposits north of Oakley as does 

the  water from small streams discharging t o  the  lowlarid. Tnus, it seems 



reasonable t o  allow for  h a l f  of the  recharge Lo be assigned t o  t he  a l l uv ia l  

deposits and ha l f  t o  the  Idavada Volcanics arid c lde r  rocks i n  t h i s  pa r t  of 

t he  area. A l l  the  recharge i n  t he  Basin subarea i s  assmed t o  en t e r  tine 

a l l u v i a l  deposits  and Idavada Volcaiics. One ha l f  t h e  recharge i s  arbi- 

t r a r i l y  assigned t o  each formation althouglh water i n  t h e  a l l u v i a l  deposits 

discharges t o  t he  Idavada Volcanics. I n  t i e  Rock Creek-Dry Creek pwt of 

the  area,  p rec ip i ta t ion  on the  muntains  r e ~ h a r g e s  t h e  Idavada Volc8r2!.cs 

and older rocks and i n f i l t r a t i o n  of i r r i g a t i o n  water from t h e  creeks re- 

charges the a l l u v i a l  Cieposits. 

In the Lower Goose Creek =ea, percolation of water from the  Burley 

I r r i ga t ion  Di s t r i c t  recharges the basa l t  aquifer a f t e r  t h e  water passes 

downward through the a l l u v i a l  and basa l t i c  deposits which contain a perched 

water t ab l e  i n  par t  of t h i s  area .  Water from the YAlner In,w Lift and Twin 

Fa l l s  South Side Projects recharges mostly t he  basa l t  aqui fe r  i n  the  Rock 

Creek-Dry Creek area,  but some recharges t he  a l l u v i a l  deposi ts .  

The t o t a l  quant i t i es  of water recharged t o  t he  severa l  aquifers under- 

lying the Goose Creek-Rock Creek basin a-e &ven below: 

Estimated average annual recharge so  q u i f e r s  i n  t he  

Goose Creek-Rock Creek basin  (acre-feet)  

Area P q d f e r  

(see  f i g .  9) Idavada Vol~anAcs Alluvial  
Basalt 

and older  rocks deposits  

Upper Goose Creek 13,000 
Lower Goose Creek 29,000 
Rock Creek-Dry Creek 21,300 
Basin 1,000 

Total 64,000 330 ,000 45,000 



Net recharge due t o  precipitation a?d t o  water from the Snake River 

probably i s  400,000 t o  500,000 acre-feet annmlly. One significant fact 

i l lus t ra ted by these es t imtes  i s  the importance of surface-water irri- 

gation as a source of recharge. 

The water-level contour mp (f ig .  1 0 )  shows the approximate shape 

and position of the water table. In  general, the water table slopes away 

from the mountains toward the Snake River, but recharge caused by water 

derived from the Snake River strongly influences the shape of the water 

table beneath the areas of surface-water irrigation. Conversely, pumping 

ground water for  irrigation has altered the original shape of the water 

table and near Artesian C i t y ,  has produced a depression i n  the water table. 

The depth t o  water ranges from less than 50 feet near Rock Creek and around 

Murtaugh Lake t o  more than 450 feet on Hansen Butte and more than 500 feet 

on Burley Butte ( f ig .  11). 

The water-level contour map (f ig .  10 )  depicts only the shallowest 

water-level masuremnts mde. Different water levels m y  occur i n  several 

water-bearing zones, some of which are superposed and some of which mrge 

laterally with each other. For example, water occurs i n  several sand and 

gravel beds i n  the alluvial f i l l  beneath the area served by the Oakley 

Reservoir from Oakley northward for several miles. When a well i s  dri l led 

into the alluvial deposits, the water level i n  the well changes from a 

fraction of a foot t o  tens of feet when the different water-bearing beds 

are penetrated by the b i t .  Often, but not always, the change i s  downward 

so that the depth t o  water i n  the well becomes greater as the well i s  

drilled deeper. When water-bearing beds i n  the volcanic rocks are pene- 

trated i n  tne well, the water levels rray decline several tens of feet 







although the  water i n  tne  volcanic rocks is under some a r t e s i an  pressure. 

If the a l l u v i a l  deposits are  cased o f f ,  the  water l eve l  i n  a well 

tapping the s i l i c i c  volcanic rocks w i l l  r i s e  as  mch as 50 f ee t  above the 

top of the aquifer.  Comonly, the  casing i s  perforated so  t h a t  t h e  well 

produces from both water-bearing fomat io : s .  Often, water fYom the  upper 

water-bearing zones can be heard cascading dol~m the  well .  Generally, it 

appears t ha t  there  is about 200 f ee t  difference between the  uppermost water 

l eve l  i n  tne  a l l u v i a l  deposits and the water l eve l  i n  t he  volcanic rocks. 

Northeast of t he  Churchill FaAt  ( f i g .  3) i n  t he  Kenyon subwea, the  

reverse occurs d t h  respect t o  t he  head diffei-ential .  Water l eve ls  i n  

wells which penetrate t he  Idaaada Volcarics tend t o  be a l i t t l e  higher i n  

the  deeper wells than i n  the  shallower wells.  However, t he  only signifi- 

cant difference i n  s t a t i c  water l eve ls  a t  d i f f e r en t  depths i n  these wells 

i s  i n  the  subarea north of 0a;iley. The approximate pos i t ion  of t he  water 

l eve l  i n  the  a l l u v i a l  deposits arid t he  Idavada Volcanics i s  shown l a t e r  i n  

t he  report  In  figure 18. 

SURFACE-WATER USE 

Much of the surface-water y i e ld  of t he  Rock Creek H i l l s  and t h e  Albion 

Mountains is diverted f o r  i r r i ga t ion ;  some runoff leaves the area i n  l a t e  

winter ar~d spring when s n o ~ m l t  generates more streamflow t h m  can be di- 

verted from Rock m d  Dry Creek. The lasgest  acreage i i r i g a t e d  with surface 

water generated i n  the  Goose Creek-Rock Creek basins i s  the  12,000-15,000 

acres located within 6 rxiles northward from Oakley. The Oakley Reservoir 

yie lds  an average of about 45,000 acre-feet m u a l l y  t o  these lands. Rock 

Dry, Cottorwood, Birch, Basin, ana a few smaller creeks supply some 



i r r i g a t i o n  water t o  the lands lying adjacent t o  t h e i r  channels, principal-  

l y  i n  the lowland. The arount of surface water available fo r  i r r i g a t i o n  

varies greatly k.om year t o  year. For exarrf3le: The annual surface-water 

y ie ld  above the gage on Goose Creek above Trapper Creek, near Oakley, has 

ranged from 10,540 acre-feet i n  1934 t o  106,000 acre-feet i n  1921. 

The Snake River supplies i r r iga t ion  water t o  54,000 acres i n  the  

Burley I r r iga t ion  Di s t r i c t ,  t o  13,000 acres i n  tine Milner Low L i f t  Irri- 

gation Dis t r ic t ,  and t o  203,000 acres i n  the  Win Fa l l s  South Side Project 

of which about 15,000 acres are considered t o  be Ln the  report area. The 

average annual amounts of water diverted t o  each of these i r r iga t ion  t r a c t s  

was 349,700 acre-feet ( f o r  the  years 1941-64), 57,090 acre-feet ( f o r  the  

years 1944-64), and 1,260,000 acre-feet ( f o r  the years 1926-64), respec- 

t ive ly .  The amounts of water diverted t o  these t r a c t s  a re  published by 

the Geological Survey i n  the annual reports of surface-water records i n  

Idaho. Additional water t ha t  might be used fo r  i r r i g a t i o n  i s  avai lable  

from Snake River because i n  about 2 out of  3 years water flows past Milner 

Dam, the  last m j o r  diversion point on the  r ive r .  

Some of the f i r s t  ranches established i n  the Goose Creek-Rock Creek 

area used mound water from Land, Poulton, and other  springs f o r  i r r iga t ion .  

In the early 19207s, wells d r i l l e d  i n  search of o i l  dischwged flowing 

ar tes ian  water i n t o  Goose and Trapper Creeks fo r  storage i n  Oakley Reservoir. 

Also i n  the 19207s, wells &i l l ed  f o r  i r r i g a t i o n  a t  and near Artesian City, 

near the mouth of Buckhorn Cmyon, and loca l ly  on Rock Creek encountered 

flowing ar tes ian water. Poulton Spring arid t h e  wells at Artesian City and 



near the mouth of Buckhorn Canyon have ceased t o  flolw. 

Most of the i r r iga t ion  wells i n  tne area were d r i l l e d  between 1945 

and 1962, although a few wells have been &i l led  since 1962. Ground 

water i s  the  only supply f o r  much of t i e  area,  and it i s  a supplemental 

supply fo r  some of the land i r r iga t ed  from Oakley Reservoir, and from Rock, 

Dry, Basin, Birch, and Cottonwood Creeks. The greatest  concentrations of 

i r r iga t ion  wells are north of the Rock Creek H i l l s  and south of the Burley 

I r r iga t ion  Dis t r ic t  (Mg. 12) .  During the period 1961-65, an estimated 

average of 185,000 acre-feet of ground water was withdrawn annually from 

about 430 i r r i g a t i o n  wells. At the  r a t e  of 3 acre-feet per acre,  185,000 

acre-feet would i r r i g a t e  60,000 acres .  Estimated annual withdrawals f o r  

i r r i g a t i o n  fo r  the  period 1945 t o  1966 are  shown i n  f igure 13. The e s t i -  

mated withdrawal i n  1966 increased t o  255,000 acre-feet because of un- 

usal ly  dry weather conditions tha t  year. 

The amount of ground water withdrawn by each wel l  was estimated using 

the  number of kilowatt hours of e l e c t r i c i t y  c o n s m d  by each motor, the  

l i f t ,  o r  head, t ha t  the  water was raised by the  pump, and the  efficiency of 

the p ~ l ~  and m t o r .  The area of ground-water development was divided i n t o  

subareas (Mg. 14) and. the  location of each well within the  subarea, the  

performance of nearby wells, and the general water-bearing charac te r i s t ics  

of t h e  aquifers were considered i n  evaluating the estimate f o r  t h e  with- 

drawal of each individual well. This subjective mthod of weighting the  

estimate w a s  necessary because a s igni f icant  number of wells have discharges 

which vary more than 50 percent during the i r r i g a t i o n  season. A swmnary of 

the  estimate of qo~uld-water withdrabwals by subarea is as follows: 





Figure 13.-Estimated annual ground-water withdrawals 

for  irrigation i n  1945-66. 



Figure 14.--Subareas i n  t he  lowland and location of observation wells f o r  which 

hydropaphs are available.  (See figures 15, 20-22, 24.) 



S m  of gound-water withdraws, i n  acre-feet, i n  the lowlands 

f o r  the period 1961-65 

Subarea Average annual withdrawals 
1961-55 

Kenyon 

Oakley 

Golden Valley 

Big Cedar-Buckhorn 

Murtau& 

Artesian City 

Basin 

Total (rounded) 

Effects of Pumping 

As mentioned above, the area of ground-water i r r i g a t i o n  w a s  divided 

i n t o  seven par t s ,  herein cal led subareas, t o  f a c i l i t a t e  discussion of the 

e f f ec t s  of ground-water withdrawal. The divis ions a r e  based on differences 

i n  geologic and i n  hydrologic conditions but a re  a rb i t r a ry  i n  part .  For 

example, the boundary between the Murtaugh and Artesian City subareas i s  a 

compromise between wells producing predominately from basa l t  and a l l u v i a l  

deposits i n  the Murtaugh subarea and wells producing predominantly from the 

Idavada Volcanics i n  the Artesian City subarea. Water-bearing basa l t s  in- 

t e r f inge r  with water-bearing a l l u v i a l  deposits t h a t  overl ie  water-bearing 

Idavada 'Jolcanics on both s ides  of the  boundary between the  two subareas 

and wells m y  produce from one, two, o r  a l l  three formations. On the  other 



hand, the  Kenyon and Oakley subareas a r e  separated by a f a u l t  which f o r m  

a reasonably d i s t i n c t  hydrologic bow-day between the  two areas .  

Kenyon subarea.--Conparison of miscellaneous water-level me- as we-  

ments mde  i n  the  spr ing and summer of 1958, and masts-ements rade i n  t he  

spr ing of 1963, suggest t h a t  the  water l eve l s  i n  tile Kenyon subarea a r e  

decl ining at  an average r a t e  of about 3 f ee t  per year. I n  general ,  t he  

l a rge r  declines have been i n  the  southern and westem pa r t s  of tile sLibarea 

where a decline of as mch  a s  6 f ee t  i n  a year has been recorded, and the  

smallest  have been along the  northeastern s ide  of the  d i s t r i c t ,  where l i t t l e  

o r  no decline hhas been recorded. The hydrograph of wel l  US-23E-34cdl 

( f i g .  15) shows net decline of about 5 f e e t  f o r  the  period 1961-66. It a l s o  

shows t h a t  the  yearly f luc tua t ion  has increased fYom about e f e e t  t o  about 

15 f e e t .  Small deciines a re  t o  be expected along the  northeastern s i d e  of 

the  subarea because of the  p r o x b i t y  of a subs tan t ia l  amount of recharge 

(180,000 acre-feet annually from the  Burley I r r i ga t i on  D i s t r i c t )  and the  

high t ransmiss ib i l i ty  of the  water-bearing formations. A subs t an t i a l  an-.aunt 

of gromd water moves i n t o  the  Kenyon d i s t r i c t  f romthe  south and southwest, 

but the  aquifers t ransmit t ing the  water from those d i rec t ions  have only 

moderate t ransmiss ib i l i ty  a s  indicated by the  r e l a t i v e l y  s teep water-table 

gradient (see  fig. 10) .  The approximate decline i n  water l e v e l  from 

April 1963 t o  April 1966 i s  shown on f igure  16. Table 6 (at end of r epo r t )  

shows several  years of water-level veasurements made before the  s t a r t  o f  

each i r r i g a t i o n  season. Locally, a ne t  r i s e  of water l eve l s  of 1 t o  5 f e e t  

occurred i n  t he  Kenyon d i s t r i c t  during t he  period April  1963 t o  April  1966, 

but mst of the  r i s e s  were adjacent t o  t h e  High Line Canal of t h e  Eurley 

I r r i ga t i on  D i s t r i c t .  



Figure 15 .--Hydrograph of well lLS-23E-34cdl. 



Line 



The basa l t  aquifers  i n  the  Kenyon subarea y ie ld  la rge  quant i t i es  of 

ground water t o  wells ,  but i n  the  eastern ( f i g .  17) and southern pa r t s  of 

t h e  subarea, the saturated basa l t  i s  r e l a t i ve ly  t h in .  If water l eve l s  de- 

c l i n e  i n  the  f i t u r e ,  t he  saturated t h i c h e s s  w i l l  becone l e s s  ar.d the  

t r a n s n i s s i b i l i t y  w i l l  decrease, resu l t ing  i n  progressively g rea t e r  dif- 

f i c u l t y  i n  susta ining a constant y ie ld  -%m wells pro&d.cing from basa l t  

i n  t h a t  par t  of the  district. I n  t he  western and nortnwestem p a r t s  of the  

subarea ( f i g s .  18 and 19 ) ,  a much th icker  sec t ion  of ba sa l t  is sa tura ted  

and well  y ie lds  w i l l  not be so adversely affected.  

Althou* as mch as 600 f e e t  of sedimentary deposits  underlie the  

basa l t  and over l ie  the  Idavada Volcanics ( f i g .  l 7 j ,  they contain only minor 

amounts of clean sand and gravel and y i e ld  only a small pa r t  of t he  water 

pumped by wells. The few wells  penetrating t he  Idavada Volcanics ind ica te  

t h i s  formation i s  yielding but small quant i t i es  of water t o  wells  i n  t he  

Kenyon subarea. Was,  *under present conditions (1966), t he  basa l t  supplies 

most of the  water t o  wells. 

Normally, ?when an aquifer  system i s  developed and pumped at a re la t ive-  

l y  constant r a t e  such a s  has occurred i n  t h i s  subarea s ince 1962, t he  water 

l eve l s  decline u n t i l  a new equilibrium i s ,  a t ta ined .  Present da ta  a r e  not 

su f f i c i en t  t o  determine i f  water l eve l s  7.~Lll s t a b i l i z e  i n  t he  Kenyon sub- 

area.  I n  f a c t ,  inconclusive evidence suggests t h a t  water l e v e l  decl ines  a r e  

accelerat ing i n  the  southwestern part of t he  area  due t o  t he  t i i r n i n ~  of t he  

saturated t h i c h e s s  a f  t he  basa l t  aqu i fe r  mnt ioned above. 

Oakley subarea.--In the  ear ly  period of development of t he  Oakley sub- 

area ,  most wells produced from the  a l l u v i a l  deposi ts  a rd  a few basa l t  flows: 

these  deposits could not supply a l l  t he  water needed. For t h i s  reason, many 
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Figure 18.--Generalized geohydrologic section throiyl) Oakley and Kenyon 

subareas. (Section B-B' , fig. 3.) 
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Figure 19.--Generalized geohydmlogic section from Artesian City subarPa 

throu* Burley I r r iga t ion  Dis t r ic t .  (Section C-C , f i g .  3. ) 



old  wells  ywere deepened and. new wells were &i l l ed  t o  t a p  t he  underlying 

Idavaaa Voiciir~ics. Ftgme 18 shows the  approximate posi t ions  c f  t he  water 

l eve l s  i n  r!?e two rock wits. I n  general, a w i n g  the  period 1958-63, t he  

average amual water-level decline was 1 t o  2 f e e t  per  year i n  t he  alluv',al 

deposi ts ,  uut Locally the  declines have been mch grea te r .  *e decl ine  h m  

been as meh as 5 f ee t  per  year ea s t  of Oakley and about, the  saEe magnitude 

i o r  2 r d l e s  r?orthwest of Oakley. Piper (1923) reported t h a t  i n  i 9 2 l  t he  

water t ab l e  ~ 2 s  10 t o  20 f e e t  below l m d  surface a t  the  eas te rn  l ipits of 

O l e  ;Ice ~ ; 2 t e r  t ab l e  i s  no7# estimated t o  be i O O  f e e t  below l m C  surface.  

Because p a r t  3 E  the  Oakley subarea has two water supplies (.grour?d and surface 

water:, the  >re&-ly derimd f o r  ground water f luctuazes more widely tharl i n  

- 
t he  Kenyor! subarea. I n  some years (1957 2rd 1965) of r e l a t i ve ly  abundarlt 

surface-w&er s7lppl:es xrd the  resu l tan t  lower demand f o r  ,ground water, water 

l eve l s  i n  t he  a l h v i a l  deposits  rose several  tens  of f e e t  a t  s m e  places and 

t h i s  r i s e  pers is ted i n t o  the  following year ( f i g .  20). 

Figure 16 shows a water-level r i s e  of mere than 30 f e e t  i n  the  a l l u v i a l  

deposits  f o r  the  period April  1963 t o  April  1966. This r i s e  was caused by 

the  combimtioi? of 2 r e l a t i ve ly  abundant surface-water supply from the  Oakley 

Reser~jo" trie 1965 irra ... g a t i o n  season, which provided l a rge r  irri- 

gation seepage losses then i n  previoi~s  years t o  h d l d  up t he  water t ab l e ,  

and by smll use of m o x d  ., water. Locally, water 1e-gels recovered almost t o  

t h e i r  l95e le-vels. 

29s &te. nm avaLlable a re  not adequate t o  evaluate t he  e f f e c t s  of 

gromd-wa.ticez wi t~drawals  f ron the  Idava2a ~Jolcanics  , 

Golden Valley s.obiiree.--\$later-level da ta  a r e  sparse  i n  the  Golden 

. . 
'Valley subarea. Generally, t he re  appears t o  have been no s ign i f ican t  change 





i n  water l eve ls  except i n  t he  extreme western par t  where, a l thowh the  exact 

mount i s  wiknown, a decline of at l e a s t  100 fee t  has been reported. Ground- 

water withdrawals are  re la t ive ly  small (on the o d e r  of 5,000 acre-feet 

arnual ly)  and no districs-wide declines would be expected. Vbch water i s  

imported t o  t he  subarea from the Big Cedar-Buckhorn subarea m d  seepage of 

t h i s  water becomes recharge, tending t o  of fse t  t he  depletion caused by with- 

drawals. Seepage of imported water has b u i l t  up the  water t ab l e  i n  the  

eastern t ab l e  i n  the eastern pa r t  of t he  subarea during the  period 1963-66 

( f i g .  17) ard the r i s e  may continue. 

Big Cedar-Suckhorn subarea.--Intensive development of water i n  t he  

limestone of Paleozoic age i n  t he  Big Cedar-Buckhom subarea began i n  1959 

witn the largess  number of wells being d r i l l e d  i n  1960 and 1961. 'The wells 

a r e  concentrated along the  foot of t he  Rock Creek H i l l s  from t he  mouth of 

Cottonwood Creek Canyon t o  Buckhorn Canyon. Water l eve ls  s t a r t e d  t o  decline 

i n  1960 a+ have continued t o  decline.  The hydrograph of well  13s-21E-l8bbl 

( f i g .  21) i l l u s t r a t e s  the  m u n t  of decline since 1961 at t h e  southeastern 

end of the  subarea. Tne decline has averaged about 22 f ee t  per  year and 

there  i s  no indication t n a t  t he  r a t e  of decline i s  changing. 4.t t he  north- 

western end of the  developed area,  t he  decline a l so  has averaged about 22 

f ee t  per  year and no s ign i f ican t  change i n  t h i s  r a t e  i s  ant ic ipated.  

The e s t i m t e d  annilal water y i e ld  of t h i s  subarea i s  about 10,000 acre- 

fee t .  Pibout 5,000 acre-feet runs off as surface water leaving about 5,000 

acre-feet f o r  ground-water recharge. Estimated growd-water withdrawals 

are about 15,003 acre-feet annually. Or? t h i s  bas i s ,  withdrawals are about 

three times a s  large as recharge. 



Figure 21. --Hydrogaph of well 133-21E-18bbl. 



Tne surface-drainage area which contributes flow t o  t h i s  su'owea ap- 

pears t o  coincide reasonab.bly well with the ground-water drainage a rea .  

However, the  Idavada Volcar~cs  dip fm the  drainage divide toward t h e  

lowland axil, as they form at l e a s t  ha l f  the  rock outcrops, they probably 

transmit some of the ground-water recharge out of t he  area  before it 

enters  t he  l inestone aqldfer.  Thus, a l l  the  estimated grour.d-water re- 

charge i n  the Cottonwood, Big Cedar, L i t t l e  Cedar, and Buckhom Creeks 

drainage may not replenish the limestone aquifer and withdrmals  m y  be 

m y  t i nes  1arger than recharge. 

Regardless of the  accuracy of t he  estimates of recharge and with- 

drawals, t i e  large and consistent decline of water levels  i n  t he  area 

of pumping during the pumping season and the  lack of recovery during the  

nonp ' a ing  season suggests tha t  water pumped from the  fornation i s  not 

being f i l l y  replaced by recharge. 

Mwtaugh subarea.--Development of ground water i n  basa l t  and a l l u v i a l  

deposits i n  the Mwtaugh subarea began i n  t he  l a t e r  1940's with t he  greates t  

r a t e  of development occurring i n  t he  ear ly  1950's. Most wells a r e  only a 

few hmdred f ee t  deep but a few a r e  800 t o  1,100 f ee t  deep. I n  general ,  

puxping levels  racge from 100 t o  300 f ee t .  The depth t o  water ranges from 

about 50 t o  250 f ee t  except i n  the  northwestern pa r t  of t he  subarea where 

it exceeds 450 f ee t  on Hmsen Butte ( f l g .  i l ) .  Pmping of ground water 

caused s t a t i c  water levels  t o  ciecline a few t o  a few tens  of f ee t  from 1952, 

when water-level records began, t o  1961, a f t e r  which rhere  was some re- 

covery (Mg. 22). The recovery of water l eve ls  probably was caused by 

several  factors ,  but the  r e l a t i v e  importance of each f a c t o r  has not been 

evaluated. One of the factors  i s  the annual amount of  surface water 





diver ted Cnrough t'th Twin Fa l l s  South Side Canal, t he  T"ajor source of re- 

charge t o  t he  Murtag'1 subarea. Seginning i n  i954, a f t e r  t he  l a rges t  annual 

r a t e  of ground-water development, diversion througll t he  canal declined 

from 1.34 r i l l i o n  acre-feet i n  1953 t o  1.15 mil l ion acre-feet i n  1961 

a f t e r  which there  w a s  a s h q  increase i n  diversions t o  as much as 1.35 

million acre-feet i n  1966, 

.hother f ac to r  wnici-i influences the  demand f o r  ground water i s  the  

prec ip i ta t ion  which f a l l s  j u s t  before and during t he  growing season. From 

1952 throw$ 1960 amda l  p rec ip i ta t ion  t h a t  would a f f ec t  crop growth was 

average o r  belo?. average two-thirds of the  time. I n  t he  period 1961-55, 

precipi ta t ior ,  was above average every year,  particularly i n  1965, but i n  

1965 it wzs material ly def ic ien t .  

cs?otber f ac to r  was the  abardoment of some i r r i g a t i o n  wells  t h a t  had 

low y ie lds  and did not w a ~ a m t  t he  expense of pumping. Also t h e  Nilner Low 

L i f t  I r r i ga t i on  D i s t r i c t  expanded from 9,100 acres i n  1950 t o  13,400 acres  

i n  1966. Au? unknom but probably small par t  of the  expanded area  formerly 

had a ground-water supply. 

Water-level masv.rements contained i n  t ab l e  6 show t h a t  the  ne t  charge 

i n  water levels  f o r  the  period 1954-66 ranged from l e s s  than 5 f e e t ,  i n  t he  

northeastern par t  of the  subarea where ground-water withdrawals a r e  smll, 

t o  22 f e e t  i n  the southwestern par t  of t he  subarea where ground- water with- 

drawals are mch la rger .  Although the  ne t  decl ine  i n  water l eve l s ,  measured 

i n  the  spring of the  year ,  has not been la rge ,  pmping leve ls  have declined 

progressively i n  pract ical l j i  every well ,  and a f t e r  a few years of production 

the  length of pmp co lmn I n  almost every we l l  was increased.  



The basa l t  and a l l u v i a l  deposits y ie ld  moderate am,our?ts of water t o  

wel ls .  I n  general ,  y ie lds  range from 100 t o  1,00G gpm (gallons per minute) 

and average about 500 am. A few wells y ie ld  as much as 2,500 gm. I n  

the  northern par t  of t he  subarea, i r r i g a t i o n  wells  a r e  usually successr'ul 

because t he re  we few a l l u v i a l  deposits  between b a s a l t  flows ( f i g .  23) .  I n  

t he  soutnern p a r  of the  subarea, a l l u v i a l  deposits become much tinicker but 

contain some sand and gravel beds whicn y ie ld  small supplies t o  wells .  Some 

wells were deepened t o  obtaln water from the  idavada Vdcanics  i n  t he  southern 

par t  of the  subarea. 

. b t e s i an  City subarea.--IX.velopnent of pound  water i n  the  Artesian 

City subarea began i n  1909 %inen a flowing arteslari  wel l  was d r i l l e d  at a 

warm spr ing at Artesian City (Steams,  1938, p. i 68 ) .  Lacer severa l  flow- 

i ng  wells were d r i l l e d  nearby and i n  the  canyon of Rock Creek. Intensive 

development of ground water began i n  the  l a t e  1940's and reached a peak 

r a t e  i n  tine n&d 1950's. The yie lds  of most wells  declined a f t e r  being put 

i n t o  production and the  pump c o l m  i n  p ~ a c t i c a l l y  a l l  wells  has been ex- 

tended a t  l e a s t  once i n  order t o  rnaintain a? adequ3te y ie ld .  P.lso, many 

wells were deepened and some were reconditioned a f t e r  col lagse  of tne  w e l l  

bore. Several wells d r i l l e d  f o r  i r ~ i g a t i o n  have oee2 abandoned because of 

inadequate yie ld .  By 1952 the  water l eve l  a t  Artesian City was about 40 

f ee t  below land surf'ace and by 1966 it had declined t o  about 150 f e e t .  Ik- 

c l ines  of sirrL1a.r n q p i t u d e  have been recorded at  o ther  places i n  t he  azea 

( f i g .  24). 

The greates t  recorded water-level decl ines  have been concentrated i n  

the  southcentral  par t  of the  subarea from Pr tes ian  City westward f o r  2 o r  

3 miles, while l e s s e r  declines occurred i n  t he  ncr thern pa r t  of t he  subarea. 
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However, water levels rose as much as 15 f ee t  i n  the northern par t  between 

April 1903 t o  April 1966 { f i g .  1 6 ) .  The large r i s e  was cmsed by the  

exceptionally PA& ywater yield of Rock Creek i n  1965. When avai lable ,  

surface water i s  used f o r  i r r i ga t ion  i n  t h i s  par t  of the  subarea and con- 

sequent?~, as i n  l955 v~hen a large supply of surface water was a v e l a b l e ,  

a r e l a t i ve ly  small momt of grolund water was pumped. Table 6 shoT+~s tha t  

t he  deciines between April 19511 and April 1963 ranged ~Yom aboilt 10 t o  newly 

100 f e e t .  'Water firon Dry Creek is used near b t e s i a r  City, but t he  supply 

was not adecpate t o  reverse the water-!.eve1 t rend,  and a net  decline of 

about 20 f e e t  was recorded jus t  west of Artesian City during the period April 

1963 t o  April 1966 (fig. 1 6 ) .  

A t  some places, interference between wells i s  large.  For exanple, the  

water l eve l  i n  non-pumping well 12s-l9E-3adl declined at an average r a t e  of 

2 f ee t  a day, f o r  a t o t a l  decline of 133 f e e t ,  from April 22 t o  June 27, 1961, 

when 6 wells i,Q00 fee t  t o  4,500 f e e t  away were p i e d  a t  a combined r a t e  of 

about 4,503 Wm. Repomedly, well in terference occurs at other  places,  but 

it m y  rot be as severe. After the  s t a r t  of t he  i r r i g a t i o n  season, t he  

pumping leve ls  i n  prac t ica l ly  a l l  wells decline progressively azd by d d -  

s ~ m e r ,  yie lds  rnw- be reduced by .more than 50 percent. 

The pemeabi l i ty  of the  Ida-mda Volcanics i s  highly var iabie  both 

l a t e r a l l y  x!d ver t ica l ly .  Inciivi!2ual flows a r e  not consistent i n  thick- 

ness a r a  d e p e e  of Jo in t ing  %d the asn, sand, and gra-vel beds wedge cut 

between flotws. Yaulting has oisamayed t i e  rocks ( f ig .  23 sect ion D-D') 

m d  the o r i s ina l  mcks along the f a u l t s  have been a l t e r ed  at some places.  

The a l t e r ed  rock contains jasper,  py r i t e ,  sncondvy celciun carbonate, and 

s i l i c a .  Comonly, ash beds a r e  a l t e r ed  t o  c lay.  Aio;?g f a u l t  zones, b r o ~ e n  



rock may inc-ease the permeability of the  formation. Cn t h e  other hand, 

a l t e r a t i o n  products in the fau l t  zones m y  r e s t r i c t  t he  movement of ground 

water. These factors  explain tne large differences i n  y i e ld  between close- 

l y  spaced wel ls .  Small amounts of water a r e  obtained from a few basa l t  

flows which extend i n t o  the northern par t  of t he  subarea and from t h e  

a l l u v i a l  deposits. 

Most sustained well  yie lds  range from 200 t o  700 gpm. A few wel ls  

maintain a pumping r a t e  i n  excess of 1,100 g p m  f o r  an e n t i r e  i r r i g a t i o n  

season. The water-level records show no apparent change i n  t he  annual 

r a t e  of decline,  other than a temporary change caused by an unusually 

abundant surface-water supply i n  a? occasional year. E s t i ~ a t e d  annual 

withdrawals (30,000 acre-feet)  a r e  several  times larger than the  estimated 

average annual recharge of 11,000 acre-feet t o  the  Idavada Volcanics. So 

long as the  present annual r a t e  of withdrawal continues, no decrease i n  

the  r a t e  of water-level declines can be expected u n t i l  water l eve ls  a r e  

lowered enough t o  stop natural  discharge and induce recharge ~î rorn the  over- 

lying aquifers in tine discharge area.  It i s  not hown how much the  water 

l eve ls  would need t o  be lowered t o  accomplish t h i s  and there  is no assur- 

ance tha t  the  t o t a l  of salvaged discharge and induced recharge would be 

adequate t o  s t a b i l i z e  water levels .  

Basin subarea.--Only 2 of a t o t a l  of 5 i m i g a t i o n  wells i n  t h e  Basin 

subarea are  used frequently f o r  i r r i ga t ion .  About 760 acre-feet of water 

i s  withdrawn annually from alluvia? deposits  m d  the  Idavada Volcanics. 

There are no observation wells i n  t he  Basin subarea ba t  infrequent masure- 

ments of water l eve ls  indicate  t ha t  no s ign i f ican t  changes have occurred 

during the past  15 years.  



QUALITY OF WATER 

1hJater moving t?zough o r  over ea r th  r a t e r i a l s  dissolves some or' the  

products of mcks weathering and the  chemical content thus gained a f f ec t s  

tine s u i t a b i l i t y  of water f o r  various purposes. Chemical analyses of 36 

gromd-water wid ii surr'ace-water sanples a r e  given i n  t ab l e  5. Also sholwn 

i n  the t a b l e  i s  the  s u i t a b i l i t y  of each water f o r  i r r iga t io r i  accordiEg t o  

cornon nethocis of ciassirYLcazion. 

Se7vera1 of the  analyses shown i n  t ab l e  5 do not represent wate-r used 

fo r  i r r i g a t i o n .  Some of the  aqalyses indicate a water of .musual corpo- 

s i t l o n  t h a t  i s  believed t o  be *meomon. Water fiom spr ing l4S-22E-27dSl is 

unusual i n  t h a t  it is very low i n  calciu-i and mqgpesim, very hi& i n  

f luor ide,  and i s  an extremely s o f t  water. 

Most of the  grour,d water used for  i r r i g a t i o n  i s  a calci?an bicarbonate 

water w:th significant m m t s  of sodium, m @ e s i m ,  chloride,  and sulphate 

ions .  The l i r r j ted curfiber of =alyses does not permit r e l a t i n g  spec i f i c  

types of water t o  the  several  water-bearing fomat ions .  

Si i i tabi l i ty  of Water f o r  I r r i ga t i on  

Several mthods a re  used t o  c l a s s i fy  water as t o  i t s  s u i t a b i l i t y  f o r  

i r r i g a t i o n .  The most comon mthods involve t he  concentration and r e l a t i v e  

r a t i o s  of several  of the  chemical const i tuents .  However, such fac tors  as 

the  strlucture me chenical composition of t he  s o i l ,  type of crops grown, 

nethods of c l ~ l t i v a t i o n ,  andi f e r t i l i z a t i o n  of t he  s o i l  determine how ssu- 

cessi ' i i ly a pmtic i l lz  water m y  be u t i l i z ed .  h e  of t he  most important 

fac tors  is the  leaching o r  f lushing of s o h b l e  s a l t s  l e f t  i n  t he  s o i l  by 
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evapotranspiration. Most of the  ag r i cu l tu r a l  s o i l s  a r e  of windblow. ana 

a l l u v i a l  o f ig in .  They a-e generally permeable, and t h i s  pern i t s  f lushing 

of t he  s o i l s  so  t h a t  harmrfl s a l t s  ordinar i ly  do not accumulate. 

I r r i g a t i o n  water a r e  commonly c l a s s i f i ed  according t o  a diagram 

(Mg. 25) developed by the  U. S. Sa l in i t y  Iaboratory Staff  (1954). I n  

t h i s  diagram the  s a l i n i t y  hazard i s  estimated  om the e l e c t r i c a l  condwt- 

ance an6 the  sodium hazard from the  sodium adsorption r a t i o  (SARj. The 

SAR i s  defined by the  equation: 

- ..L where the  ion ic  concentrations a r e  expressed i n  mill iequivalents per  i l ~ e r .  

According t o  t h i s  method of c l a s s i f i ca t i on ,  most of t he  i r r i g a t i o n  

water svnpled 5ad a low sodium hazard. Seven of the  samples had a m & i m  

s a l i n i t y  hazard and f ive ,  a high s a l i n i t y  hazard. The samples of i r r i g a t i o n  

water d t h  m d i m  s a l i n i t y  hazard are f ron  wel ls  llS-19E-26aa1, llS-19E-33dd1, 

11s-20E-26ab1, 11s-2OE-34cc1, 11s-22E-255~1, 12s-20E-6cc2, and 13s-22E-2lccl. 

Those wctn a nigh s a l i n i t y  hazard a r e  from wel ls  llS-19E-18da2, 11S-19E-3Odc1, 

11s-19E-30dc2, 11s-20E-lOdcl, a ~ d  liS-2OE-29cdl. Most of the  s a ! l e s  with 

a nediw, or  !dgh  s a l i n i t y  hazard a re  fYom basa l t  and a l l u v i a l  deposits ,  5ut  

some are  f r cn  the  Idavada Volcanics. Some crops, such a s  f i e l d  b e a s  m d  

red clover,  have a r e l a t i ve ly  low tolerance t o  s a l i n e  water and s o i l s .  The 

remainder of the  sampled water with medium o r  h i @  s a l i n i t y  hazard e i t h e r  is 

not med  f o r  i r r i g a t i o n  o r  i s  mixed with water from o ther  sources 

Water fYom the  Snake K v e r  has a medium s a l i n i t y  hazard but re turn  flow 

of Snake River water i n  other  pa r t s  o f  Idaho, i n  areas  s imi la r  t o  tne  Burley 
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Figure 25.--Classification of water for i rr igat ion.  

(Sample numbers are keyed t o  Table 5.) 



Irr iga+tion D i s t r i c t ,  has a nigh s a l i n i t y  hazard. Percolation of i r r i g a t i o n  

water t o  t he  m i n  water t ab le  i n  the  Burley a rea  undoubtedly had modified, 

and w i l l  continue t o  modify, the  chemical character of the  ground water. 

The amomt of t M s  modification cmiot be determined at the  present time. 

To date ,  Snake Mver water o r  wturn-flow water has caused no known siwi- 

t i can t  s a l i e t y  problems. One s a l e  from Goose Creek and the  s q l e  *om 

Rock Creek had a medium s a l i n i t y  hazard. These waters have caused no : ~ ~ w - I  

s a l i n i t y  problems. 

Another mthod of determining the  u t i l i t y  of water f o r  i r ~ i g a t i o n  

i s  the  "res idual  sodium carbonate" (RSC) method which i s  defined by the  

equation : 

where the  concentration of ions is expressed i n  millipam per  l i t e r  (Eaton, 

1950, U. S. Sa l in i t y  Lab., 1954). %e water sampled from well  11s-20E-10dcl 

i s  marginal f o r  i r r i g a t i o n  use according t o  t h i s  c l a s s i f i ca t i on .  The sample 

fo r  well  l4S-2lE-34abl i s  m r g i n a l  and the  sample from well  15s-21E-25cdl 

i s  not sa fe :  bdt the  small y ie ld  of these last two wel ls  i s  mixed with 

several  times ;;heir volume of water i n  Goose Creek before being usec: f o r  

im iga t ion .  Spring lbS-22E-17dSi i s  marginal but t h i s  spr ing water i s  not 

an i?rporturf source of i r r i g a t i o n  supply. 

Boror i s  e s sen t i a l  t o  p l m t  growLh but a srrall  excess i s  tox i c  t o  

p ian ts .  The concentration of Soron i n  t he  7 samples analyzed f o r  t h i s  con- 

s t i t u e n t  would have i i t t l e  e f f ec t  on the  p lan ts  commonly grown i n  t he  area .  



Sukrabi:ity of' WaA;er fo r  Domestic Use 

Resuits fiorri chenicai analysis of water samples co i iec ted  i n  t he  

Goose Creek-Rock Creek =ea 3nc; t he  recornended mxi.rnum concentration of 

chemical consti tuents as s e t  fo-rth i n  U. S. PSblic H?aitn Service &ink- 

ing water standards (1962) a r e  shovrri f n  t ab le  5. The Pilblic Iiealtn Service 

a l so  has s t a n a x d s  riot shohm ill the tab le  such a s  Preedom î roii! bac te r ia  o r  

ha rmhi  cjrgar:isms, color ,  t a s t e ,  t ~ ~ b i d i x : ~ ,  and odor. Mosi; of t he  water 

sampled met Li. S. Public Eieaith Ssrvice recomenda:.icns for, t ke  cons t i t -  

uents cietem'ined, except t h a t ,  s i x  samples ha5 iiiglher dissolved s o i i d s  

t h m  i s  desi rable ,  th ree  ha6 excessive f luor ide,  and two had excessive 

sulphate.  Except f o r  the  samples containing excessive f luor ide ,  none o f  

t he  water sa ipled w0ui6! be unsuitable f o r  domestic use, 

There m e  four water-bearing fo:mtions t h a t  y ie ld  water f o r  irri- 

gation i n  the  Goose Creek-Rock Creek basins ,  Linestone a ~ d  associated 

rocks of Yaleozoic age yie ld  lZge supplies n e w  a f a u l t  zone along the  

nort3eastern s ide  of the  Xock Creek Hi1l.s. bJelded t u f f s ,  ash flows, and 

sand and gravel of the Idavada Vo3.cm.i~~ of Pliocene age y i e ld  s m a l l  t o  

moderately large suppiies of a r t e s i an  >vatter t o  i r r i g a t i o n  wei is  i n  t he  

Oakley and the  P.rtesiam City subareas? m d  i n  t he  soiicile~m p a r t s  of t he  

Kenyon, Golden Valley, and M u r t a i l ~ ~  subweas.  &salt of' t he  Snake FiiT~er 

Groug of Holocene %id Pleistocene ageJ y ie lds  small t o  lWge quan t i t i e s  of 

water t o  wells pr incipal ly  in the  Kenyon an5 !krt:up$t subareas, blut some 

water i s  produced i'l-om basa l t  i n  the  3akley, Goldei! Tialley, anC Artesian 



t o  noder&e s q p l i e s  o f  water t o  i r r i g a t i o n  wells  in t h e  9&1ey, Goideri 

Valley, and Basin subareas acd i n  t he  northern ?art of t he  Arks12m Pi ty  

.An e s t i m t e d  average o f  140,000 a c r e - f e e t o f  t he  precipItatio.n. t h a t  

falls wflial ly m t h e  bas in  becomes water yielc?. Goose Creek y i e i e s  &out 

90,900 acre-feet a - r i ~ a i l y  m d  Rock, Dry, and McI%illen Cr3eeks a3o~ : t  13,000 

a c x - f e e t  m i ; a l i y .  Several smaller  streams y i e ld  a f e w  thvusmd acre-feet 

f o r  &out half the  flo~w cf iiock Creek, a l l  t h e  flow of  ?!cPbIuller, Creek, am3 

par t  of the flood flcws of t he  small. streams. 

Ttie t o t a b  quan t i ty  of water rechmged t o  aquifers  ;*om precipitation 

i n  t he  Goose Creek-Rock Creek bas ins  mriually averages about 94,006 acre- 

feet. Upper Goose Creek receives 13,300 acre-feet , -Lower Goose Creek 58,000 

acx - f ee t :  Rack C ~ e k  31,000 acre-feet,  ami Basin 2,000 acre-fee*. These 

est imates sf gromd-water recharge p r e l imba -y  arid subject  t o  rev i s ion  

whcn more and b e t t e r  aata a x  ava i lab le .  

Gromd-w&er recharge derived Erom Snake Fiver  water i s  e s t i m t e d  t o  

be l89,nOO ac-~e-?eet z m u a l l g  i n  t he  B ~ x l e y  1rrigai;ion D i s t r i c t ,  35,003 

acre-feet a r r ! ~ a l l y  i n  t he  P4i"t;lne Low Lit% Pro jec t ,  and 130,000 acre-feet 

m u a l ; y  I n  t l a t  - o a n  of S'ne W i n  Fa l l s  South Side Project  t h a t  lies i n  tile 

repor t  &-a. %tal  e s t i w e d  ground-water recharge *om a l i  sgowces i s  

estimated to be on t he  ~ r d e r  of it00,003 t o  500,000 acre-feet annually. 

Estiniltec: mimbl rzchmge i s  apportioned to the water-be&' 71rg f o m a t i o m  

thusly  : I&,vada IJoleanics m d  oicier rocks - 60,000 acre-feet  , jasalt - 

330,000 acre-feet,  a;.& the  a l iwial  aepos i t s  - 45,000 acre-feet .  



About 1130 wells withdraw ground water for  i r r ig2. t ioi .  During tlhe 

1961-65 i r r i ga t ion  seasons an estiiiated average of 185,000 acre-feet w a s  

pumped each year. P.verage annual withdrawals by s u b r e a  f o r  the  5-year 

period w a s  as follows: 

iienyon 80,000 -w-feet  

Oakley 25,000 acre-feet 

Golden Valley 5,000 acre-feet 

BucKnom-Big Cedar 15,290 acre-feet 

!"lur-t augh 30,003 acre-feet 

Artesian City ?3,000 acre-feet 

Bas i n  -7,-r , od acre-feet 

~ o t  ai ( ro2mded j 185,000 acre-feet 

Ground-water tuitndrawals have caused water i eve is  t o  decline P r o m  a 

few t o  several  tens  of f ee t  i n  d i f fe ren t  pa r t s  of the  basins.  Tne amount 

of decline depends on the permeability of the  water-bearing materials and 

the amount and proximity of sources of recharge es well  as on quant i t i es  

withdrawn. I n  the  Kenyon subarea, wa'xr-].eveis a.pp%r t o  be declining at 

an average r a t e  of about 3 fee t  per  year. Tne smaliest  declines have been 

near tine Burley i r r i g a t i o n  Di s t r i c t  and the  w e a t e s t  in the  s w t h e r n  and 

western par ts  of t he  slibarea where water levels  bopped 17 f e e t  between 

April 1963 and April  1965. The basa l t  aquifers ze q i ~ i f e  'chin i n  t h i s  

par t  of the subarea m d  as  they become dewatered tne  water l eve l  declines 

m y  be accelerated. 



I n  the  Oakley subarea, the  older wells  produced from a l l u v i a l  de- 

pos i t s  and 2 few basal t  flows. A s  these water-bearing formations did not 

y ie ld  large supplies,  some wells were deepened t o  the  Idavada Volcmics.  

This reduced the  draft on the  shallower aquifer  and water l eve l s  i n  t he  

shallower aquir'ers declined. only 1 o r  2 f ee t  per year during t i e  period 

l958-53. Hawever, i n  years of abundant water supply from Oakley Reservoir, 

rrany wells  a r e  used sparingly o r  not at a l l  and water l eve l s  r i s e  several  

fee t  i n  the  a i l u v i a l  and basal t  aquifers.  No data  a re  avai lable  t o  evalu- 

a t e  t he  e f f e c t s  of grou?d-water witndrawals from the  Idavada Volcanics i n  

t h i s  subarea. 

Sparse water-level data  indicate  no s ign i f ican t  ne t  change i n  water 

l eve l s  i n  :ne Golden Valley subarea. Ground-water withdrawals on t he  

order of 5,OOG acre-Teet annually and water i s  imported from the  Big Cedar- 

Buckhorn subarea. Seepage of imported water o f f s e t s  witndrawals f o r  irri- 

gation. 

VJater levels  began declining i n  the  Big Cedar-Buckhorn subarea a s  

soon as intensive development began i n  1959. Water l eve l s  have dropped 

an average of 22 f e e t  per year f o r  the  period 1961-66. Annual witl-dm'dals 

a re  estimated t o  be about 3 t i m s  grea te r  than the  a n r w l  recharge. 

i n  the  Mwtz~gh  subarea, pumping of g;.ow.d water has caused -water 

levels  t o  deciine a few fee t  i n  the  northern par t  of t he  s u ~ a r e a  where 

withdramis  small, t o  a few tens  of f e e t  ir.  the  southwestern par t  of 

the  subarea whe;-e withdrawals a re  r e l a t i ve ly  large.  Although ihhe decline 

i n  water 1evei.s ax masured i n  the  spr ing of the  gear  have not been large,  

pumping leve ls  have declined pro,pessively and prac t ica l ly  every pump 

colum has been lengthened s ince the  wel l  was put i n t o  procl~ct ion.  



I n  the Artesian City subarea, intensive development of ground water 

began i n  the  l a t e  1940's and continued through the  1950's.  Yields of 

most wells declined, my wells were aeepened and reconditioned, and more 

powerful pumps sen? in s t a l l ed  t o  eonpensate f o r  f a l l i n g  water l eve ls .  

From 1952 t o  1966 the water l eve l  i n  a well a t  AAes im City declined 

110 f ee t .  The la rges t  declines have been from Artesian City westward for  

2 o r  3 miles. A t  some places water ievels  i n  non-pumping wells decline 

a t  a r a t e  of 2 fee t  per  day wrec wells 1,500 t o  4,500 f e e t  d i s t an t  a r e  

pumped. Est i ra ted m i u a l  withdrawals are  several  times l a rge r  than the  

estimated vinual recharge. 

Only a small amount of gmmd water i s  withdrawn i n  tine Basin sub- 

area  and no significant changes i n  water l eve ls  have been m a s w e d .  

The i r r i g a t i o n  water sampled generally had a low sodium hazard, but 

seven ground-water sarrrples had a m d i u i  s a l i n i t y  hazard and f i v e  had a 

high s a l i n i t y  hazard. Most of the  water samples t ha t  had a medium o r  

high s a l i n i t y  hazard are  from basa l t  and a l l u v i a l  deposits ,  but some a re  

from the Idavada Volcariics. Water from Snake River and from B.oek and 

Goose Creeks have a maim s a l i n i t y  hazard. 



Tabie 6.--ikJate~-level change i n  the  Goose Creek-Rock Creek Area 

(Water level  i n  fee t  below land surrace)  

mange Change 
195': 1963 

Date Water Date Water t o  Date ldater t o  
Well Ikmber 1954 leve l  1963 leve l  1963 1966 l eve l  1966 

Kenyon subarea 

Oakley subarea 



Table 6.--Water-level change in t i e  Goose Creek-Rock Creek Area 

(Water l eve l  i n  f e e t  b e l m  land surface)  

Change Change 
1954 1963 

Date Water Date i h J a t e r  t o  Eate Water t o  
Well Number 1954 l eve l  1963 l eve l  1963 1966 l e v e l  1960 

Oakley subarea (Cont . ) 

Golden Valley subarea 



Table 6.--:dater-level change i n  the  Goose Creek-kck 'reek Area 

(Water l eve l  jn fee t  oelow :and surface) 

Change alarige 
1Q51+ 2963 

Date Water Date Water t i 3  gate hTater t o 
We11 Nmiber :95"evel 1963 leve l  1903 1966 leve l  1966 

Golden Valley subarea (Cont . .! 

B i g  Cedar-Buckhorn subarea 

NWtau& subarea 



m q -  iaoie 6,--~ater-leirel change Pn the Gome Creek-Rock Creek Area 

(Water level i n  feet below lard surface) 

Charge 
195"; 1963 

Date Water Date Water t o  Zate Water t o  
Well Number 1.954 level 1963 ievei 1963 i966 level 1966 

k t e s i an  C i t y  submea 



?able 6.--b;ater-ievel change i n  the Goose Creeu;-Rock Sreeli Area 

(Water level i n  feet below land surface) 

mmge 
1954 -. Date Water Date Water. t o  Date )Water 

Well Number 1954 level 1963 level 1963 1966 level 

Artesiar, C i t y  subarea (Cant. ) 
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